Objective: To identify child hunger and examine its association with family factors, receipt of benefits, housing conditions and social support among recently arrived refugee families with young children. Design: Structured and semi-structured questionnaire administered to a servicebased, purposive sample of caregivers. Setting: East London, United Kingdom. Subjects: Thirty households with children , 5 years old, resident in the UK for , 2 years. Results: All households sampled were food-insecure, and 60% of index children were experiencing hunger as defined on the Radimer/Cornell scale. Child hunger was significantly associated with recent arrival, marginally significantly associated with receipt of fewer benefits and younger parenthood, and not associated with maternal education or self-efficacy score, household size or composition, or measures of social support. Conclusions: A community-based, participatory approach for rapid assessment of the prevalence, extent and causes of child hunger among newly arrived asylum seekers recently arrived in Britain is feasible, and preliminary results suggest a programmatic need for a broader, population-based assessment of food insecurity in this rapidly growing population group.
Refugees constitute the most economically deprived and socially excluded UK population segment 1, 2 , and suffer poor nutritional and health outcomes 3 -5 linked to poverty and social exclusion rather than to experience before arrival 1, 6, 7 . London is home to 85% of refugees entering the UK since 1985 8 , and 88% of school-aged refugee children 9 . These approximately 250 000 resettled refugees increase the demand for health, education, legal, housing and other social services 10, 11 . Recent research reveals gaps in service provision to refugees that include appropriate language advocacy, insufficient provision of information about health care rights and limited awareness of refugee issues among health professionals 12, 13 . Statutory and voluntary providers express concerns that limited access to cash and transport, irregular lifestyles, temporary accommodation with inadequate cooking facilities and social isolation of mothers with young children adversely affect the nutritional well-being of refugee families 14 . To date, no assessment has been carried out to evaluate these concerns or develop nutrition interventions among Britain's diverse, sizeable and growing refugee communities.
Household food insecurity occurs 'whenever the availability of nutritionally adequate and safe foods or the ability to acquire acceptable foods in socially acceptable ways is limited or uncertain' and is manifest as 'a managed process with a general sequence as the problem worsens' 15 . Household food insecurity is experienced first, followed by compromises in the quality and quantity of food eaten by adults. Child hunger, characterised by decreases in the quantity of food eaten by children, is the last stage, indicating severe household food insufficiency. We report here results of a recent partnership between The Children's Society East London Project Homeless Families Support Team, the London School of Hygiene and Tropical Medicine Public Health Nutrition Unit and Emory University to assess food insecurity among refugee families with pre-school-aged children living in or near the London Borough of Newham, which is home to approximately half of the child refugee population of East London 9, 16 . Questions addressed were the following. (1) Do asylum seekers with young children experience food insecurity? (2) Do any welfare benefits received protect against child hunger? (3) Does social support from families protect against child hunger?
Methods
The study was approved by the East London & City Health Authority, the London School of Hygiene and Tropical Medicine and Emory University, and was carried out over 7 months (March -October 2000). All informants and survey participants gave written informed consent to participate.
Formative research
To assess perceived nutrition needs of refugees and inform design of an assessment tool, we conducted six unstructured interviews with key informants and facilitated two focus group discussions with community leaders, case workers and project co-ordinators working directly with refugees. Consensus emerged that a detailed questionnaire could serve as a reliable tool for the rapid assessment of threats to young child nutrition, if developed and tested using a community participatory approach and administered to principal caregivers in a representative cross-section of refugee households 17 . To identify target communities for study, we reviewed records from the New Entrants Health Screening Service of the London Borough of Newham.
Development of survey instrument and fieldworker training
We used an ethnographic approach to collect specific, contextual information needed to develop a culturally and locally appropriate prototype instrument for nutrition assessment among refugees in East London. First, we identified, through various refugee outreach organisations, five key informants per target community (n ¼ 15; selection criteria: refugee status, motherhood, , 2 years' residence in the UK, competence in English). Second, we incorporated into a draft questionnaire crossvalidated information about foods typically consumed, family arrangements, living conditions, social and economic activity, and suggestions about factors influencing household food security and pre-school child diets elicited from 12 of these key informants by semi-structured, depth interviews conducted in English. Third, we pre-tested this prototype survey instrument with the fifth key informant from each study community and obtained feedback by interview. We then trained a team of three fieldworkers recruited from within each target community in the objectives of the project, basic nutrition knowledge, interviewing techniques, and procedures for obtaining consent, maintaining confidentiality and quality assurance. All were fluent in their native language and English, resided locally, were mothers and were familiar with the experience of refugees in the UK. This team modified the format, layout and content of pre-coded response sets of the prototype to improve comprehension, relevance and cultural acceptability to the target communities and ease of completion by interviewers. Each fieldworker translated the modified version into her own language and tested it on a newly arrived refugee family during a practice interview observed by a lead investigator. Revised foreign-language versions were translated back into English by a third party and amendments made to resolve any remaining inconsistencies. The instrument yielded over 400 items of information, of which the following were retained for this analysis.
. Sociodemographic. All family members: age, sex, ethnic and religious self-identification, and immigration status; caregivers: marital status, education, reproductive and residential history. . Household. Employment, income and welfare benefits received by household members; type of housing and rental arrangements; cooking, storage and sleeping facilities. . Social support. Arrangements for childcare and feeding; frequency and type of assistance from family or voluntary and statutory bodies. . Food insecurity. Assessed for household, caregiver and index child using the 10-item version of the Radimer/ Cornell Hunger Scale 15, 18, 19 with minor changes in wording ( Table 1 ). Households were categorised as food-secure if responses to all questions were negative. Households were categorised as food-insecure only at the household level if at least one response to items 1-4, but not 5-10, was positive; as having adult food insecurity if at least one response to items 5-8 was positive; and as having child hunger if at least one response to items 9 and 10 was positive.
Recruitment
We aimed to interview a representative sample of 10 families with a pre-school-aged index child from each target community ðn ¼ 3Þ identified through formative research. Selection criteria were: asylum-seeking status of household head; UK residence not exceeding 24 months prior to interview; presence of a child under 5 years; current residence in or near Newham. The Children's Society provided an initial list of potential participant families in compliance with data protection requirements. Fieldworkers contacted principal caregivers by telephone or home visit to arrange interviews. Fieldworkers developed an appropriate snowballing strategy for subsequent recruitment (i.e. word-of-mouth referral, telephone invitation, networking at playgroups, etc.) and translated interviews conducted in each study community language into English. Respondents received £10 participation incentive. To ensure quality data collection the lead investigators randomly observed survey interviews and met regularly with the field team to review progress.
Data management
We double-entered information from completed questionnaires into Epi-Info 20 , grouped households on indicators of food insecurity and used SPSS 21 to test for association with other measures, allowing 10% Type 1 error for inferences.
Results

Recruitment
We identified the Bravanese (Somali), Kosovan (Albanian) and South American (Colombian or Ecuadorian) as the largest and most rapidly growing refugee communities in Newham during 2000. We contacted 34 mothers to achieve the target sample of 10 families per group (all refusals were Colombian). Most interviews were conducted in the family home (87%) or at The Children's Society offices.
Sample characteristics
A majority of families were awaiting a Home Office decision on an Asylum Claim (n ¼ 12; 'Point of Entry'; n ¼ 6; 'In-country') filed within the previous 24 months (11:5^7:8 months) or were appealing against a recent negative decision ( All respondents were natural mothers of the index child and self-identified as principal caregivers. Few spoke English (10%), and none claimed fluency. Although the majority were married, one-third were lone parents. Fathers were not resident in 43% of households. Only one household had an income earner (a partner who worked as a cleaner and who also received a job-seekers allowance).
A majority (83%) of families were housed in properties paid for by the council, about half of which were owned by private landlords. The money paid by the council covered the full cost of the rent for only a quarter of these families. Most families (83%) were receiving some benefits at the time of interview, and all claimed Family Credit. Two families had never received any benefits. Benefits were suspended for three families recently refused asylum. No families received free vitamins and only a single family received Child Allowance.
Index children were cared for only rarely by other relatives and never by paid childminders or at a nursery or day care centre. A majority of mothers lived near kin (53%), friends (33%) or in-laws (3%) from the same ethnic community and knew somebody in the UK before arrival (69%). Only two mothers reported receiving no help from friends and family. Fewer mothers felt that they themselves were fitting into life in the UK (27%) than were their families (37%). The families maintained links with their community mainly through celebrating community holidays (77%) and also by reading community papers (40%), attending community gatherings (37%) and listening to community radio (33%).
Food insecurity
All households were food-insecure, and child hunger was 2 + n/a n/a Qualitative 2. We eat the same thing for several days in a row because we only have a few different kinds of food on hand and do not have money to buy more.
2 + n/a n/a Quantitative 3. The food that I bought just did not last, and I did not have money to get more.
2 + n/a n/a 4. I ran out of the foods that I needed to put together a meal and I did not have money to get more food. indicated in almost two-thirds (Table 3 ). Nearly two-thirds of respondents always worried that their food would run out, and no respondents reported never having that worry. The level of food insecurity varied among ethnic groups, with South Americans at highest risk for child hunger ðx 2 3;1 ¼ 5:035; P ¼ 0:025Þ: To examine factors associated with food insecurity, families were divided into two groups, those with and without child hunger, and compared on a number of factors hypothesised to contribute to, correlate with or ameliorate child hunger ( Table 4 ).
Length of residence in the UK
Families experiencing child hunger had arrived in the UK, migrated to London, and filed their application for asylum more recently than families without child hunger. Similar rates of child hunger were observed among the families who were in their first UK home and those who had moved.
Immigration status
Prevalence of child hunger did not differ by whether an immigration decision had been reached, and was similar among those families appealing against a negative decision and those granted status to remain.
Caregiver characteristics and social support
Mothers of children with hunger were on average 3 years younger than those of children without hunger. Families with and without child hunger did not differ in level of education or self-efficacy score of mothers, size or composition of household, child/caregiver ratio, lone care giving, presence of father, or indicators of social support from family and friends.
Benefits
Child hunger was more prevalent among the few families receiving no benefits, although the difference was not statistically significant. Child hunger was less prevalent ð0:052 , P , 0:118Þ among recipients of housing benefit, income support, a council tax rebate or milk tokens. There was no significant difference in the amount spent on food between households with and without child hunger. 
Housing conditions
Both households in bed and breakfast accommodation were food-insecure at all levels. Child hunger was not significantly reduced by council payment of full rent ( Table 4 ). Almost all families had access to basic facilities such as a kitchen, hot water, a cooker, cooking vessels and serving dishes and a refrigerator ( Table 5 ). A majority had space for storing food (80%) and a freezer (60%), but lacked non-basic cooking items such as microwave ovens and toasters (70%), When present, basic facilities were more likely to be described as adequate ('good' or 'very good') than as inadequate ('bad' or 'very bad'). However, responses varied widely, and mean perceived adequacy of the six basic household items took a value less than 3 ('good') for four households (13%). There was a tendency among caregivers in households with child hunger to perceive their food preparation facilities as more adequate (Table 4 ).
Discussion
Although barriers to good nutritional practice are commonly observed for pre-school-aged refugee children in other Western countries 22 -25 , we know of no other study of food insecurity among UK refugees with which to compare these results. Notwithstanding a number of limitations on study design, the results suggest that refugee families are highly vulnerable to food insecurity within the first two years of arrival in the UK. However, marginally significant associations between lack of benefits and child hunger even in this small and relatively well served sample suggest that receipt of certain benefits protects against child hunger. In contrast, levels of social support from family members did not appear to influence the risk of child hunger. Despite appreciable variation in maternal status and educational level, there was no indication that having a single or less educated mother was a significant risk factor for child hunger.
The study was designed as a pilot test of the survey methodology, and questions arise about appropriateness of the assessment methods, sampling, power and timing. The Radimer/Cornell food insecurity scale was originally developed in the USA, using the perspective of rural women to understand better the impact of relative hunger on physical and mental well-being. It examines issues around food insecurity using both a broad and a narrow conceptualisation of hunger 19 . It is a valid and reliable instrument for obtaining direct measures of perceived hunger in a number of settings 26 -30 . Our results indicate that the concept and scale are valid among London's refugee communities because the progression of food insecurity is in the expected direction and fewer caregivers in households with child hunger were satisfied with the family diet ( Table 4 ).
The prevalence estimates may not be representative of refugees in general because, by design, all families recruited were already in contact with outreach organisations and therefore well networked within the community. This potential selection bias more likely resulted in under-sampling of families with little contact with service providers and facing more challenges to maintaining a healthy diet than in over-sampling of families at greatest risk. Focus feedback discussions with local experts revealed strong concerns that a non-service based survey would reveal more food-insecure refugee families with young children. Although the sample size is inadequate to allow stringent statistical tests of hypotheses about the underlying causes and correlates of food insecurity, evidence that being a recent arrival, a younger mother and having lack of access to benefits are risk factors for child hunger corroborates qualitative statements by service providers working directly with refugee families 14 , and is cause for concern.
Mothers reported few changes in their situation during a feedback focus discussion conducted 4-8 weeks after interview, suggesting that food insecurity was persistent over time. However, the study was undertaken before the enforcement of the Immigration and Asylum Act (2000), under which the majority of support is now provided under a voucher scheme 8 . During data collection, rights to benefits were linked to immigration status through the provisions of The Children's Act of 1948 and asylum seekers with children were entitled to 70% of Income Support (£36:54 þ £18:62 per child/week) while awaiting a decision. Housing was directly related to benefits and was mainly provided by the council. The impact on refugee diets of recent legislative changes such as the introduction of food vouchers and the policy of dispersal of refugee families to provincial towns warrants immediate evaluation.
The case for an increased public health focus on young child nutrition in refugee families in Britain appears strong. Promotion of healthy nutrition is one strategy to meet the challenge of delivering health to refugees 10 , and to contain future costs associated with poor long-term health outcomes among currently food-insecure refugees who remain 7 . Further research is needed to identify vulnerable groups, and design and target interventions. Future research should aim directly at testing whether the diets of young refugee children are of poor quality (inappropriate breast-feeding practices, low diversity of weaning foods, low consumption of meat and vegetables, high consumption of foods high in fat and sugar) and whether the dimensions of poor diet are related to low income, lack of transport to shops, information constraints (knowledge of cheap and healthy food sources, lack of basic nutrition and culinary knowledge) or lack of social support. Comparison of the relative impact on child hunger of different levels of cash benefits and food vouchers would be timely 8 .
Conclusions
Several conclusions have implications for further research and policy development. First, recently arrived refugee families with young children constitute a hard-to-sample population, but collection of detailed nutritional, economic and demographic data is feasible using an anthropological approach to study design and recruitment. Second, food insecurity and child hunger appear highly prevalent, and an expanded nutritional assessment of this socially excluded, under-served, poorly understood and rapidly growing population group is warranted. Third, social coping mechanisms appear ineffective in reducing the risk of child hunger. Fourth, evidence that families are most at risk of food insecurity shortly after arrival and that receipt of benefits protects against child hunger suggests that faster provision of more benefits to new arrivals may reduce the prevalence of child hunger. Last, policies for distribution of food vouchers and refugee resettlement should be developed with consideration of a number of potential threats to the nutritional status of young refugee children.
